Synthesis and positron emission tomography evaluation of three norepinephrine transporter radioligands: [C-11]desipramine, [C-11]talopram and [C-11]talsupram.
Desipramine (DMI), talopram and talsupram, three of the most potent norepinephrine transporter (NET) inhibitors reported to date, were radiolabeled in high yields and at high specific radioactivity (58-75 GBq/micromol) by the methylation of nor-precursors with [C-11]methyl triflate. The regional brain distribution of each radioligand following intravenous injection into cynomolgus monkey was examined in vivo with positron emission tomography (PET). For all three radioligands, the regional brain distribution of radioactivity was slightly heterogeneous, with higher uptake of radioactivity in the mesencephalon, thalamus and lower brainstem than in striatum. The rank order of maximal brain radioactivity (as percentage of injected dose) was [C-11]DMI (2.7%) > [C-11]talsupram (1.3%) > [C-11]talopram (0.7%). The appearance of radioactive metabolites in plasma was similar for each radioligand (75-85% of radioactivity in plasma at 45 min). These metabolites were all more polar than their parent radioligand. The data show that these radioligands are inferior to existing radioligands for the study of brain NET with PET in vivo.